The aim of this study was to evaluate the milk efficiency of Original Valachian (OV) Sheep.
INTRODUCTION
Ewe's milk is a watery, white or slightly yellowish emulsion with a slightly tart taste and a specific aroma (Štolc 1999) . Its structure differs from the milk of other mammals. It is not used for direct consumption in our country but is mainly used for processing milk into cheese (Štolcová et al. 2006 ). In comparison with other kinds of milk, ewe's milk contains a considerably higher percentage of nitrogenous, lactose, fat and of course dry matter, whose variability is caused by fluctuations in expressive fat and proteins (Zajícová and Kuchtík 2004) .
According to Genčurová et al. (2008) ewe's milk has a very high content of fat -7.58%, almost twice as much as cow's -detected along with the highest difference of maximal and minimal value. Goat's milk has a higher content than cows's and lower than sheep's. The content of crude protein is highest in ewe's milk, followed by cow's and goat's. The content of true protein is approximately 93% of crude protein. The same result is shown also for the content of casein. Compared to the other two kinds of milk, ewe's milk contains a higher amount of fat-free dry matter. Ewe's and goat's milk has a similar lactose content. The higher casein content positively affects the capacity of the milk for coagulation of proteins and therefore the usability of ewe's milk for processing milk into cheese (Bucek 2006) . The heritability coefficient of milk production is a low average of 0.26 (range 0.17-0.34). The amount of milk produced depends on a number of factors, especially the length and sequence of lactation, frequency of litre, nutrition, health conditions, technique used for milking etc. (Horák et al. 2004 ).
The composition of ewe's milk changes markedly over the period of lactation in relation to, for example dry matter 12-26%, protein 4.0-8.0%, casein 3.5-6%, albumin and globulin 0.5-1.7%, lactose 3.6-5.5%, mineral matter 0.8-1.1% (Špánik 1995) . There are also smaller changes in the composition in individual daily milking, but they do not influence average values. Milking in the morning produces minimal values of dry matter content, fat and protein, midday milking reaches average values and in the evening the values of the content of milking are the highest of the three milkings a day. Milking twice a day produces more well balanced values (Gajdošík and Polách 1988) .
The most frequent breeds in sheep dairy flocks in the world are East Friesian (EF) and Lacaune (LC). EF is the most utilised breed in the world, used to hybridize for higher milk production in our country. In the Slovak Republic the dairy flocks used are mainly Improved Valachian (IV) sheep and Tsigai (T) and considerable attention is devoted to research into their production, breeding and hybridization. The OV Breed is included in the genetic resources of sheep in our country, but little work has so far been carried out on the monitoring of production and composition of milk. However there are distinct developments in the breeding of dairy sheep in the Czech Republic and work continues to extend knowledge of the current population of sheep kept in the CR and their potential for milk production.
The aim of the research was to evaluate essential components of ewe's milk during lactation on the basis of analyses of samples of milk obtained from flock of Original Valachian ewes (OV).
MATERIAL AND METHODS
Individual samples were collected over a period of four years ; in the years 2006, 2007 and 2009 in the months of May, June, July and August roughly in four to five weekly intervals. Lambing took place from February-April, and so sampling was carried out during the traditional rearing of lambs with their mothers. Milking began on average on the 50 th day of lactation. The sheep were mostly on the 2 nd and the 3 rd stage of lactation. The flock of sheep was kept at an altitude of 600 m above sea level and were grazed outside in the Novohradske Mountains area. The amount of rainfall in this region is around 750-800 mm per annum and the average annual temperature is from 4-6.5 °C. For the whole period of research all sheep were healthy and in good nutritional condition. During observation all the flock were bred in identical conditions. Because of early lambing in the year 2008 we started taking samples earlier, from April to July. Control measurements were performed at 7:30 pm after a previous separation of lambs from their mothers for 12 hours. Samples were collected during morning milking, on average from 54 ewes (OV, n = 54) into 30 millilitre test tubes with a preserving agent. The milking process was carried out mechanically. Some ewes could not be milked so only 30 ml samples were taken from them and was not counted into the calculation of average daily milk yield. The samples were quickly cooled and analysed within 24 hours.
Measurements were taken from 862 objective samples during the years 2006-09. Assessment of the fat content, protein, casein, lactose, and dry matter was carried out by the infrared spectrometry method (Combifoss FT 6000-Milkoscan FT 6000) in an accredited laboratory according to ČSN 57 0536 "Determination of milk composition by infrared absorption analyser". The laboratory was involved in the system of inter-laboratory tests and other central tests and calibration. Units of fat content, crude protein, casein content, lactose, dry matter are presented (g 100 g -1 ) and daily milk yield (litre) and its value is multiplied twice and presented as a full-time yield.The following calculations were made: the content of true protein (CP × 0.93), the percentage share of casein content as a ratio of casein to crude protein and to true protein (%), the content of serum protein as the difference between true protein and the quantity of casein (g 100 g -1 ) and the production of utilizable dry matter as the sum of total protein and fat (g 100 g -1 ). The mathematical-statistical evaluation was carried out in the laboratory. Microsoft Excel 2000 was used for statistics and graphical presentation.
RESULTS AND DISCUSSION
During the four year measurement of milk yield of OV ewe's, the average production rate was ascertained at 0.35 l at morning milking. The range fluctuated on average from 0.2 l to 0.48 l ( Fig. 1) , so the average daily milk yield for OV is 0.7 l. Horák et al. (2004) established 70-120 l per lactation of OV. Usually the lactation of sheep is calculated as 200 days, i. e. 0.35-0.6 l day -1 . For the Improved Valachian (IV) breed the milk production is presented per lactation as 120-140 l (0.6-0.7 l day -1 ). Čapistrák et al. (1995) found out that average daily milk yield is 0.657 litres for the breed IV. Similar results were reached in the Tsigai breed (T) Margetín et al. (1991) , where daily production was 0.567 litres. According to Margetín et al. (1996) , after intravenous application of oxytocin -5 units/animal -there was an average daily milk yield for T and IV in the years 1993 and 1994 of approximately 1 litre; ewes were milked twice a day (morning, evening). Horák et al. (2004) present T's milk production per lactation as 120-150 l. The value of milk yield (Table 1) found is relatively high due to the fact that, for this experiment, a non-improved (primitive) breed was used. Our explanation for the difference lies in the time demands of this experiment which prevented us from keeping the exact twelve hour's period of separation of lambs from their mothers. There is also the fact that milking was conducted individually and took approximately 4 minutes for each sheep (i.e. capture, fixing, attachment of milking equipment, measurement, taking samples). Therefore a certain number of sheep had to wait much longer than 12 hours before the milking. This method is thus less accurate in comparison with milking twice a day and with a reduced number of sheep. From Fig. 1 it can be seen that milk yield increases at the beginning of lactation during 2007-09, and after reaching its peak it decreases. In 2008 the quantity of milk yield decreased.
The total average fat content during observation was 4.90 g 100 g -1 . Bucek (2006) records the average fat content in dairy sheep breeds as 6.34-6.61 g 100 ml -1 on various levels of the number of somatic cells). Average values of fat content ranged from 2.7 to 7.66 g 100 g -1 in single days of taking of samples. In August the fat reached 9.07 g 100 g -1 , which was caused by the oncoming drying off and considerably affected the measurement results. The average results of fat content showed a rising trend (Fig. 2) which was also found by Zajícová and Kuchtík (2004) in crossbred East Friesian sheep (EF) × IV as well as Čapistrák et al. (1995) in IV, Lacaune (LC) and their crossbreeds. These authors have published a range of values in percentages 5.45-7.70% and total average fat content per lactation 6.44%. In comparison with their results OV has a much larger range of average fat content. Genčurová et al. (2008) publish an even wider range in the T breed; and also significant effects of B-lactoglobulin polymorphism on fat have been found in native Italian sheep Leccese AA = 7.84%, AB = 7.80% and BB = 7.48% (Dario et al. 2008) . The total average crude protein content was 6.00 g 100 g -1 during the period under consideration (Fig. 3 ) and the value of true protein was approximately 5.52 g 100 g -1 . The crude protein content of OV showed very low ambivalence of average values in comparison with the fat. The same conclusions were reached by Zajícová and Kuchtík (2004) in crossbreeds EF × IV, when the value of total protein ranged from 5.24 to 6.64% and the total average protein content was 5.93% during the milking period. Jandal (1996) presents an even higher content of protein 6.21% and Fuertes et al. (1998) Casein content ranged on average between 3.97-5.44 g 100 g -1 . The highest value was found again in the last month of 2007, and it corresponds with the value of protein in this period. The total average casein content was 4.40 g 100 g -1 , and Fig. 4 represents its course during lactation. As well as casein content the quantity of protein also had a rising trend and the ambivalence of the average values wasn't large. Zajícová and Kuchtík (2004) found 4.53% total average casein content during the period under consideration in crossbreeds EF × IV. The average percent of casein from crude protein content (CAS/ CP) was 74.33%, and the ratio of casein to true protein (CAS/TP) was 79.93%. Genčurová et al. (2008) found 84.16% CAS/CP and 78.55% CAS/ TP in T breed. Bucek (2006) records average casein content for dairy sheep breeds between 4.18 g 100 g -1 to 4.26 g 100 g -1 gathered on the basis of various levels of the number of somatic cells. From our results it is evident that the OV breed has an even higher casein content of milk than dairy sheep by approximately two decimals and is almost identical to crossbreeds EF × IV. According to Bucek (2006) the ratio of casein to true protein in dairy sheep breeds is from 79.71 to 76.27%. Breed OV achieves more likely higher ratio casein and true protein than dairy sheep.
During our observation, average values of serum protein ranged from 0.82 to 1.90 g 100 g -1 with a rising trend (Fig. 5) . Their total average value was 1.18 g 100 g -1 during the period monitored. The highest measured value was Our average lactose values ranged from 4.49-5.62 g 100 g -1 . This range was found in 2007. The total average lactose value in our monitored period was 5.07 g 100 g -1 . During each sample collection made by us, the value of lactose was higher raised at the beginning of lactation, and it then showed a degressive trend, as can be seen in Fig. 6 . Pavić et al. (2002) found that, for Travnik sheep, the lactose content was higher at the beginning (4.97%) and lower at the end of the lactation period (4.09%). Jandal (1996) much lower value of lactose in dairy ewe breeds: 3.7%. Zajícová and Kuchtík (2004) (Fig. 7) . According to Zajícová and Kuchtík (2004) the average value of dry matter in crossbreeds EF × IV was 18.50% and the range from 16.66 to 19.98%. In our experiment the range was wider and the average value of dry matter was lower. Bucek (2006) found in dairy breeds an average content of dry matter in a range of 16.89-17.03 g 100 g -1 together with monitoring of level of the number of somatic cells. The OV breed achieves a lower average of total dry matter than dairy and other sheep breeds. During our analysis we found an average content of solid not fat 11.63 g 100 g -1 and the range of values 11.07 and 12.88 g 100 g -1 . Individual measuring showed fluctuating trends in comparison with dry matter (Fig. 8) . Kuchtík et al. (2008) found average values of solid not fat from the 33 rd to the 191 st day of lactation in EF in a range of 10.64 to 12.88% and a total average of 10.9%. Pavić et al. (2002) took samples from Travnik sheep and presented a value of 11.45%. The average value of utilizable dry matter was found to be 10.85 g 100 g -1 with a range of 7.97 to 15.26 g 100 g -1 . Utilizable dry matter as well as total dry matter had a rising trend. Čapistrák et al. (1995) found a utilizable dry matter content in IV of 11.3%. The OV flock monitoried in the work of had a content of utizilable dry matter lower in comparison with IV. This fact follows from a relatively lower average content of fat.
The production and composition of milk and the relationship between them are very important from the point of view of future increases in milk efficiency. After our evaluation of the essential components of ewe's milk from a flock of OV ewes, there was found to be a lower value of fat content and a higher content of casein and lactose in comparison with dairy sheep. The flock of OV sheep in area of Novohradske Mountains is expanding and the number of sheep on first lactation is increasing. Milk production rises with a higher order of lactation, and therefore the flock of OV sheep has growth potential in milk production. This knowledge could be useful future animal breeding focused on increasing milk efficiency.
